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such a case the amount of the product produced by the transformation of the parent substance in any time must equal that transformed into a third body. If a product be wholly removed from its parent substance, it grows again in the parent body according to an exponential law with the time which is independent of the period of the parent substance (unless the period be very short), and depends on the half-value period of the product grown.
Thus if radium emanation be removed from a solution of radium it decays to half value every 3.85 days, that is to say in 7.70 days there is only 25 per cent, of the original quantity of emanation left, after 11.55 days only I2i Per cent., and so on. But in 3.85 days 50 per cent, of the equilibrium quantity of radium emanation has formed again in the radium solution, 75 per cent, in 7 70 days, 87^ per cent in 11.55 days, and so on, the rate at which the emanation forms in the solution depending only on the half-value period of radium emanation and not on that of radium itself.
Radioactive Bodies of Technical Importance
It is clear that only bodies of reasonably long" periods can be of technical importance. These are radium, mesothorium i, radiothorium, radium 1)> polonium, and ionium.
It will be noticed that four bodies of long period have been omitted, viz., uranium I and uranium 2, thorium and actinium. The reason for the omission of the first three is that they are too inactive to be of importance, that is to say, the proportion of the number of atoms of any of these bodies breaking up per hour to the total number is so small that they are of no practical use. The reason for the omission of actinium is due to the fact that no one has yet succeeded in concentrating it from the large mass of lanthanum which associates with it in the process of separating actinium from a mineral. Were this possible, actinium would be a body of some technical importance.
The second and third of the six bodies named above belong to the thorium series, the other four to the uranium series. The sources of these six bodies are therefore the sources of the two elements, thorium and uranium.
Sources of Thorium
The chief sources of the element thorium at the present time are the monazite sand deposits of Brazil, Travancore, and North and South Carolina (see under Thorium, p. 292). Practically the whole of the thorium used for making incandescent gas'mantles is extracted from ore from these sources. As these are the best and cheapest sources known at present for this industry, they must also be the best and cheapest sources for mesothorium and for radiothorium.
The preparation of these bodies is, therefore, a by-product in the thorium industry, and anybody engaged in separating thorium on a large scale can, by performing a few more chemical operations, prepare at the same time preparations of these radioactive*bodies.
There is another source of mesothorium, but it can be used only for the production of small preparations, and that is the mineral thorianite.
Thorianite is a mineral found in Ceylon, containing about 70 per cent, of ThO2 and about 10-30 per cent, of U8O8 and oxides of other rare earths (see p. 296). Were this mineral to be sold in the market at a cheap rate it would be the best source of all these bodies, for it is much more easily worked up than monazite sand. There is, however, only a small quantity of this mineral irt existence, and therefore it cannot be used to extract preparations on a commercial scale.
As the thorium industry has been dealt with in a separate section of this work (p. 291), it is not proposed to deal further with it here. This can be said, however, that as long as the supplies of monazite sand are available, and there is no sign at present that they are approaching exhaustion, so long will quantities of mesothorium and radiothorium be obtainable as by-products in the industry.
Sources of Uranium
The natural occurrence of uranium ores has already been considered (see p. 369), and it will only be necessary to consider here a few details of special interest in connection with the radium industry.